Differential regulation of phosphoinositide and phosphatidylcholine hydrolysis by protein kinase C-beta 1 overexpression. Effects on stimulation by alpha-thrombin, guanosine 5'-O-(thiotriphosphate), and calcium.
Rat 6 fibroblasts that stably overexpress cDNA for the beta 1 isozyme of protein kinase C (PKC3 cells) were used to determine the effect of protein kinase C (PKC) overexpression on hormonal stimulation of phospholipid hydrolysis. In control Rat 6 cells, inositol trisphosphate levels (InsP3) were increased 9-fold in 15 s in response to 10 nM alpha-thrombin, compared with only a 2-fold increase in PKC3 cells. PKC overexpression also inhibited thrombin-stimulated production of 1,2-diacylglycerol, the other product of phosphatidylinositol 4,5-bisphosphate hydrolysis, by 73% at 15 s. In permeabilized cells, PKC overexpression greatly reduced guanosine thiotriphosphate-stimulated InsP3 accumulation, but did not affect InsP3 stimulation by increased free calcium concentration. These data suggest that desensitization of thrombin-stimulated phosphoinositide-phospholipase C is enhanced by PKC-beta 1 overexpression and may involve modulation of G-protein/phospholipase C coupling. In contrast, thrombin was 4.5-fold more effective in stimulation of phosphatidylcholine-phospholipase D activity in PKC3 cells than in control cells, as determined by phosphatidylethanol formation. In permeabilized cells, guanosine thiotriphosphate also stimulated phospholipase D activity more effectively in PKC3 cells than in control cells, suggesting that upregulation of phospholipase D activity by PKC overexpression occurs distal to the thrombin receptor. These results suggest that PKC may act as a switch to up-regulate phosphatidylcholine-phospholipase D and down-regulate phosphoinositide-phospholipase C stimulations.